Archease from Pyrococcus abyssi improves substrate specificity and solubility of a tRNA m5C methyltransferase.
Members of the archease superfamily of proteins are represented in all three domains of life. Archease genes are generally located adjacent to genes encoding proteins involved in DNA or RNA processing. Archease have therefore been predicted to play a modulator or chaperone role in selected steps of DNA or RNA metabolism, although the roles of archeases remain to be established experimentally. Here we report the function of one of these archeases from the hyperthermophile Pyrococcus abyssi. The corresponding gene (PAB1946) is located in a bicistronic operon immediately upstream from a second open reading frame (PAB1947), which is shown here to encode a tRNA m(5)C methyltransferase. In vitro, the purified recombinant methyltransferase catalyzes m(5)C formation at several cytosines within tRNAs with preference for C49. The specificity of the methyltransferase is increased by the archease. In solution, the archease exists as a monomer, trimer, and hexamer. Only the oligomeric states bind the methyltransferase and prevent its aggregation, in addition to hindering dimerization of the methyltransferase-tRNA complex. This P. abyssi system possibly reflects the general function of archeases in preventing protein aggregation and modulating the function of their accompanying proteins.